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Inertia and qualitative concept of force- Newton’s first law 

'srferar 'aiwuini BWtot ^ oNre h$ \ arcra optorift to, ^bt optortft «ift% i ftift, 

ift,*ra*t, to ^*rr c&?n?r, cBftt, 

vimil^, i ^isr lft%t i^mh ^*rr sirae* toft, *n$ow, «i®s^h 

to <p^5jM ft tor C5|£<P toOtf *tft%f HOT? ^tW fttOs <^affl?f 1^13 tSftlOP 
owtot oto otot ^MiSiftM toot «affi ft owtot stt^pot? wifowoi oiop ^tpbit ^ owe® 

n$? «h*rit otft or 4>^«lt*ii to % or*iott to$ ?forc^ i 4«jotr tor oiop «lft% nor it i 
'=ft^ qa, optort «w w or ->ii$wi*i omt 

^*r w to i >ito»ifD ft ^rc^t otor to? *(tm oto 11$ ifcwqfc ftf *w * ur to® 
to® otor mr i nip iwt «sw. *i*®i?r ^#t *rr «ttw ®tot >n$t<wfD ft ®ftnsr ito® ^*rc® 

5ftW? 

4 w ito <to tot r i#, or toim to, oi$ «i4WHi$ im® i optort 

tor to 5 , ®eq 1to$ «fw® y|?r i tol*r iftto toot ^ iftto «tws y|?r i 

Ref»q ^3Rft ^Rj Ws Of 3q*1®t It ®t$ ^Ott etv&'sl I Of 'tolHf ^Sftt^ 

topM Of 'onWRl list's bTQTIfa Of 2R 4 t®t It Of «iq*<rt <f©fl^ ^W£® ’Ft'3Tft^ Of vsIc^P W5®t <fC®l I 

extort wot (<Br ®ojs to ft»q to i ®sr ^ «sbt itow i or <p^>?r ®sr cqft ®isr 
^otc#ti «hj®im m m , oi <p^*r wsm cqft ®top «ift% ^at, oti^ ^t ^ftf ft^t otot?i 
fft Wt W <pftf | 

f^e®^?r 

• ^ cBft?ra ti?r ?rw i ^ wtos ^tos?t to c5m 

its i ^ owe® otot? cgRom ^i?r nft^st ^e?r ^re?r oM i 

• 4BP <f$HJc4 ^ftotw 'sje®t$ ^pr to c6w its i tot^^^tti ^ <i$fDc<p 
^i®to*n®tit«! 

w « <to?r 'srorr i$op c^ftt c^t ^c?k^ ^t, wh era iBobt ®?r c#t ws^t 

C#tl 

etvbvip Sll^‘1 

OtOf 1W <1*1 ' > U^[ ^c®l Cl^C'iS PtC<P w*l v l(.'b*i I ^ ^l5f*t ^C®ll ftll^ «t\b'o| I <fl>j 

to 'sr^rfet itf^ 5 ®n nlk iffte to hopi ft^^woo 'sn^ 
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ss» 

^( 4 ^ 1*1 ffff I IV 1 ^ "Slwfl S’lCTfl P^R> ®Pj? 1 olfl «i*ij ’“isHifi <41 1 , ®l^ HSIctu 

tos wf siipiw ®*i&w *rat Pito *ra? i ffiff wiffift to? csm *i^=r i ^iffiff wwffiw 

ff&ft CS^ ‘‘MCI fftftfft *l0f*T I W'* fflPTff altSl® fflOTff 

mA i^ito^ffjri toff®tftoffffi 

ffmiSlff ’■toff fc'-wa w «rt%fff^nff «wi ww* few ‘Otor^nr i 

*tlf^ MfflWW ’Plff *lt%ff M'W’1‘1 Rfll’tSlfl ^Wt*l fefewJ %ffff I lilff t tflff'qpr ffCBtff, Wjp®l 1 

afefefer gjff tg^ ^i» ^ e^'shi ^r *i1*i w* Rev ■$c<p *i^ca*r 1 

<« wr ®1ff 5H5TC5I ^IHT 4>$W >icerlcs5 Wf ^tffW 

n^s*ii Hits 1 m* "^Tj eff w »n%® 1^5 ’oiic^ ■»i^ b i , iil'ys 

®1fflPfff ®torat ifl^fi>'’l1fflff*r ffBFtT 

sflEffl ®1*rfftff*K CTlPff i?lfe fft cfcfa, wK «lHlffl -qfe 
eff vTgHJtw ff*r flisM 1 ^ ^^^rtorff^c® 

»Mh *m a t ®iffia *(fe ^fesa cs^ie ^*rc® *nc*f 1 

® 1 ff 1 ff fffe *|MH ^*ll!l fflW, ®tffPT * 1 ^ ^T 
«*$ftw Ofoie® «na at ca*pfto ertff ®be® «msr 1 
wict ffff ^a*t ^ a*rps na 1 ffff phw 

ft^®S ■‘Wic.'e *|lEff ^PPIOUff ‘Pat's *IO I ®lfffft ff^R WlMl fflffRffff fft P8Wt*W 

yj®ail p 'a aiff ffff skin ®*r ®T fe^a vs swiIS® ffff 1 

«*w aftat cpr^tff feifctar sf«m ^ar eft 5 ? ^iw w®t « ff»r <na*rr ^rt ^ 1 R®^wff *if% 

faun 1 SMff Vffh 

cam 1 ff*r aicffw ^aw tor ff 5 ^ tor ffwtff *ifa^*i ff 3 ^ ^r nj^t® ’wiww ff®i^ 

m&\’ 

fi4>IJc*wi SWff Hile^r 'Bi^'el fl^W ^cs iflff^ffFIff^WBt diH ^C3 1 

toUpw sw^r ^<5 C’lw cH^w *tt^ w, cvtpff ff 3 ^ tor c^l 5 ® ® 1 ff ®ff>ffiff ’HRl^'S'i fffti $5 <ms ■*ff 1 

tor ffi^prt6ff^i»ito ^i^c® fis, ^bi *4iwi IBs^h jjlic® jm^im ww &is i ff^s ^ 

^sff ffifvt 1 tofcpra *m ^ar wtr *nefftffts i 

ailfflff PlStotia SMff CffC® ^flfft fflff OT, ff^ff '°isHw ffSlW ^PT sRtfl rtC® «*wBt 

aeaw ^ac® ffw 1 'awk fft a^a ■®ss® ffWT azs at as?® ara to an 1 

toJpw at«m ^pr cite® apis ’fM® TOt ■*il«m anr 1 totems am ^an^ttej at to to Itoit 
®i w ■'rti^l*) ■®bt at ®ffBr fls4»r ®wfft fft ■ff^fff 'tor '&ffr®Br ®fir *tor n(5^*i ®crffi 

w>^ 1 '*ic'^ ff*r ac*i 1 
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RC®1R 5j^f% 

Nature of force 
RR : 

SuFi-M #rcr fR% wfr rcrr r^ vsiivji^ *tf^r to i «awsr si^fae rrfr i «awsr 

WRRlft R^R Sl^JT R^Rlto R'tR^^RI RlRlR 4RR 4to4*Jt«1l RR RTO (TRIER r*^r 
SWJT R^Rlto TOfrrR <R$ I CR RR ^P553T W7 R*^R RSRtto SCRRR ^ RRRtRI 

rrr ^o to cRtof r*$w d^r <jt ^<r 'strict rf® r 3 ^ to 4to rr » to i «aft 
toRt toRR^^RRi <?RRt^o « r^r mr* wirtf jwajfe rpr q rr i 

3.CRI- RR, 7>R RR 4RlR?to*l RRR >^<5 RR I 

«lNill Wtf^, 4to R 3 ^? RRR RR7 R*^R tSRR tof t>«icvs C5R>T R*tR Rf t>«icvs 9ftW ^sR <q^q«w 

■jr^m «to^5^^r«iiiiH^i21 R^f^pisr^^ri 4RW r^?r wir rsrf awf R??tofR to 

tot RtRR to RR I CTOlR to to 4Rsf& RTO 5 (to <?7QRlR TO 'RlRRt 1»H RR SfcRN R^ I RC3IR 
’lR>R R V I^1'0 ^sR R^®t RERR ^[R> RR I 

RMRR : 

-ffi R^R aw Rtof RlWt$ CR RR to TO W 'sto RR RtR I CRRR R5^R TO7 tol% 

'RttoRW -sj^i^ <jr, «nto r*^ 'sn:«rr tot%t «nto Rt fatoa# rr, i^c<w 
csrr 'src*rr , sito e t Rt rr tot ^r 5 ^ ^ « 4to tow wto tot tol%r 'sflto rr 

?m rr wr ^wff rcrr towa i 


Piw RR : '3 > R RFa CRtR Rt CRpI®! Rt ^R7 C<JG<PlG*ll <4R*fi» R 3 ^? C^TO RtQ I 


<K^fi> Rcosi Rw ’ivsw I c<pS < 5^115^ Picos f^rc<p 'GHc?. I W 'CM c^, ? ^oR Irw 

, RfRQ R 3 ^ « ^t% 'src*TT ^Rl 3 # <Rst?RT R^iRM (Rt <>^FDw ^ TO Rl$ I 

R 3 ^ to "SRR^ RR amR RR^ I RR ^ 'sto RR I R^ttoR Mt4lWl ^fl> R 3 ^ 

RiPRCiR to "SRR^ RR » TO RtW I TOT ^tf RRR CRRCRT R^R to "SRR^ RR « TO ^R 
^TW^ftoRRRRRf^IsrtWI 
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VS-VS 

Balanced and unbalanced forces 

Wit'll ^^53T ^BS ^>1 st*lfl ®lPN ^3J «!^*l Wlt *1 1 'qsi'l *3t ^3J , ^FB*3 

«il*jsl v*fi; ''iNjI^HIh I CB <j»pJo®iI ^ ■'itojWHI «lcmw ^Tt^n B "1 I 

Son Wit <jIw *n < rli> c’H'nw'BI wfc"il <p^w <n < rli> »pota > > tte)w ^(Rw OTwjI ^w. I ///////////////// 

‘ippr ^3®R "^i ^Bt 'aw w BI®T R®s R w 0*nl 'wt^ i 1 

'BlBlB ?f5lB l>fi T BfSf S’iww '§ 5 3Jf B 5 ?!^. (iJ’RlW « ^# 05 ^ 

^qbib nw «mcsm &3IW Rftw w Wni »fl»uw*nisi wo*, 1 m Q 

Bft S'lI^Sv® Swi ^ai wtG OT 0 B 1 ^B v ®tet t i &*M c^BBBlai 

w bb font w 1 wi b^HJ ^a«t B^s>lta Pitbfl 
*t5us bib^eb 1 «iR)^ bb bt b>$b swb 'SRtsn b®t 1 

aWBM ajB^C&W CTOTf ^B '©TOT ^3l3J T ///////////////// 

'OTfsi 3P 4 ^ WT GTB1B BlB^BBtl W! ^iBlWlB ^ BT ^CB 
§«& 4B#Bft BB^feT^BCBI 4B W 1 B^ft TjTOs BftEB I BpflBJ 
Nt®ra '5 < pH 5 Site.jH 1 

BTO « 'SWWJ «HJ ®MW1 Com #1 EfifBlft 4TfioCBlft©W <7TEB Biros m I 

2jfec#N5iB bPib bibNIcb 4B*f5 bibt Bit* 1 sftc#tets w bbh 

BB’flB* ilf'&wffil BPlB ^ 2fl"® BBT ^SlOTB ftw flf'lfiSCBk cBtfT flBHECB* 'SlWfl ffitB* 

BTO5<^roBI 3pilBfi>BftCB ! lB3TffiCB t BTBBl^T3Efl'fBTBlB'^'BB$BBlB'^T2KSPtrorc5roBBPlfi>^BT 
^hl* BNj*WlB I (ipllwg^ Blffil SfrB ro ^lt 
-nl*jj <rr I 

BlB Bft CTftBt WI CBPt BB StCRlB BYTE'S Bid, 

>okt«l ^ ^ 'olwn f^CB 1 ^Bt 'B'tS ^TlBT ^C®1B 

^BCB »4W. ?L*jhIt «lt t m f^CBf ^H3I B 1 EB I W 1 

Ell^wlPl'ols ^5lBT Refill t*)lRw ^CB I » — 45 . 
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V 9.8 Wf 

Momentum 

'bh « <?to w^?i ot c#o <flto $«3 331 xot ^?rr £ 3^3 w^ti 
<w gpfir to tofi% i *n*ito <$to 4 <r 4 to atofc to* ^it tost ^ i - 5 ^^, gjtffc 
#5$ ^gfoOo 4to Rlto fto 5lt^% I #5 $to 4<Pt; gSffp TO1J Sfratoo ^ I 
stfflffo toto <g^ » tore i ^«t to ^ to <ret gfto to% siret ^e to 

CTwl^?nPigft *na c r^Bf^r^iT«flBf«ag»fi 

CTICTT to% <^£4 simtFTt W to^THl 3 t 4 to wiret ^ ^ST 4 to I ^jjret ^PBT TOT 
»l“lR&o I R®Ut«M 3JOM >1-1 to 'iRWW's'olM *tt'Q3n^t3I I 


retre ^*$3 'Q c<rc*t<j *ttorre ^ wwi 

'SS = m 
«*t = v 

.'. 'em ret p = mv 

'Oflret ^"plb c'o'Hfl 3flf“t I 431 R<p wc’ls fare I 


( 3 . 1 ) 


?ttoH (3.1) gw OTHt^mr, retret to c# f ^ <p^> to gjo ww Orel's w 

4^: 'osre’fa 4 <p<p 3J®Tt, '»M?l 444 x 444 kg x ms’ 1 3t kg ms’ 1 I 

1 kg^fBTC^n^ 1ms' 1 «PlWOT«W^Sig»r^ 1kg ms' 1 
TOgPlSf -STnut : [p] = MLT _1 

'S.<? 5^51 ’ifas i£)'^'o<|<p|c 51 ?l ^C® 15 | Si’SR 

Effect of force on motion and shape of a body 
el^® TO wlwl PHs <^^sre 4 sc v ® ’ilw 

retret to <$toh> to <pgh wr ^ ^d>? crot ^rm ct, *$«to to w*rt piw ct 
to T^ito to <? f fto 5 |f^% 33 i i 4 rm 3 t to w*rt <stre ^ *n« 

4M I 4(^04 ^*0 ^ncTO "sit 5 ? ^«il^<p 4TO ^scta R<p 3TOt fares ' 5 lfajw C3 Rre TO slciiM <Pfil 33J C 5 !^ 


1 to to: <$to %iwt toto ct to 5 «ifto ct to ctoi bi« i #i othc® 

cmt 





i <iCTw^fl^ilfef 5 ft ^P 5 e* low *fa *hmi* 

5JHK5J 

^ 4hIc 55 *w 5ftft5 5*(5 «r1<*h 515 

'jwtff mat, c*ffi 5 fiWIfl &m 5 Nw ftn *it* i *lw tn 5 t* ctnr ^ ft* 5 i dfw 55 pti 

wi fil-vitt 5ft 5*fir5E5*fa^i flonw *M «i fllviia C55*w c»m 


sf 5 ^«*lHt 5 ft^h^ 5 CTrt 5 ft* 5 ft 5 d 5 * 5 w 5 la 

ftwfc cwn Mcntmv ft5fll* ft* ate* *15* wb* *at * 151 * *oh i 5 jfr 5ffl 
*i5imr *w ^Ifcs cwls *ih * ft* becM ■iISMG&b 55 i ct ft* c5t* -H6 *Pif4fl ^ifts imi *nro®5 
WI «<ft*5J t*1Wl ftt* 5flWH 55 I ftt*S *55 vscri 


*** 5 * 1 *ICM **lfl VH «feH 



*151555 5l55lPf dm *W* tWfll 55555 C551FT 
■cta fa i 5 5 ^*i*iq 5 5 ft*fr 55 i **fr 5 ift 
5lft5 C51®* ff55 555* (51*015*1*1555 
5ft*£»!55l *1*5 **R C*lWt 51515 5JI*5¥ CfepT 
SRlft* *51 551 *55 *ft 5^555 *15 *fa *5 
'ii^wni iMi 55 1 

*5C5l *5Ml TO5 ftllW *^5 ’fih'fi 



tHHIII 551 *15* ^T *C5W5 *OT *|flW(5 5^5 *1*1015 5^ft* 551 ftfl55*t 

Rpi« *lwit 51*5 *JH ’•rt* n^ta 5 h c*te5t 51ft* e*ar *i 5swff5ft*fci'5tfri 


-REWi* Mq ^S| 

Rdfltton between force and acceleration- Newton’s second law 

ftttPBT «H5 ^T5PI5 51551 (55 1 ftttCT5ftfl5 ^5^ 5051555 *fll*3T5 d*TR*55 I 

ftttFffl ftft* ^5 (*E* 5 *J 5 ^55 frsl^H WI *55 <® 5 *W^fc ^Hn 55 *fJ *iH^*HT 5 l 5 l 
ftifl'i : 

5^5 *5(5(5* *fiWfCT55l5 *5 $55 555555t37tlft* *5t^T wiRw fr«1 *QT 5^5 *5151*15 

5 ft*£*o Plftc**frl 

55t5l* f JW*5ftft#**ft5»^tt*lRt5Fl 6*R5I *N*i ? ^^5^*^f*55 555C5E55*ft5p5 

&5I *5(51 1 «wi ow, 55 *551(55 C55 i*5E* 5fi5flS» fliw v^Wf I 

:. 5 s ?fl!5*lft*aC55 = mu 

:. mv 

t55«l V*f5*5^rtff '■lltM* - mv-mu 


<?8 


■'1ill4Resh 




mv-mu 


= ma 


a = 


v-u 




'sNh, ma oc F 

= kF (3.2) 

(N) i $ *ras? otwit ^ arc® k =1 

^r*t^T m = 1kg, a = 1ms -2 

WF = IN qat** wr^tl^f (3.2) ixi = i^x 1 at k=l aai 

jjvsiqK'oa m kg, ^31*1 a ms’ 2 iWq°T F C^ 5 N SfaH < mct J l5l<P?l c t (3.2) C*?fW ’tt'QTTt ai?T- 


ma =1 F 
at F = ma 
at ■q 5 T = '3?J x 


(3.3) 


qFBi'snan : [F] = mlt' 2 \ 

>1lFlR>4 ^Tl^I‘1 vs.i : 50 kg W a»T SEJM W ^?T <£ia W* 4 ms' 2 ? 

srraatwift 4*rn?r, 

F= ma «a, m = 50 kg 

= 50 kg x 4 ms' 2 ^3*1, a = 4 ms' 2 

= 200 kg ms' 2 a 5 !, F= ? 

= 200 N 

fcss : 200 n 

frrRa«t «.*: qi®FP 50 n 20 kg ^*i<j <rw wa i a*fl>a ^a*t a*® 


F = ma 

F 

a = — 

m 


50 N 


20kg 

= 2.5 ms' 2 
: 2.5 ms' 2 


m = 20 kg 
a^^T,F = 50N 

a = 2 



*ffl^ssrc 


last's 

Action and reaction force- Newton’s third law 

^ms w cw^m evKpv to i cantm to m a^ 

?$, dRffi WM tSptffc'a^toto^l 4$ toito 

<wlw <nl ca- 
se's tp^fD ^rh ’Q Ml* aRs&iir^rt^i 

(Pf&f^'felSwfl *1f^a i 

Mk RSEmu to ^ « af%to wra ^ srr to^ «a^ to tofto^ i «.i 

to £> v^fta to Ft'm srcstw^rca, wsr ^i^im q ^fffre p to tp&ir « 

f 2 skbm i ^f*p 

i 



1§3T : 


f 2 = -f 1 

*w%r «, toa*i m, ai^to m *rc 5prc$ Ifeg to to asss i at%to a 5 # wto 
wh ato toa>ffi «ti^ i 



unrt ~tw Afa ■H- -r -ff A*"-n 

iniwtor w 



l*Rftrc tow « -sitfk to to $if& ^t ctofe IfSaj i 'WT w to to $jf& to 
ctoaarflatTiltts to ci^ri fitev IW^otCT <pa*fto acsw^fl i <p ^r to ^ i 
*151^1 acas <p^R» ai«(a>iit ^r ^R» ^r sfaica $i*s!?r $*bi ’fas.ii 




■vvjsrt^toaa 


toaa 
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Conservation law of momentum and collision 

<P^a <3 'JIWJ 'Q dfoftwl ^l®t ' a i*ijc < plc c (l dd dT <psw c^lc^l 'olcra CTfB 

«*MOl4 CffcH dT I 4ft 'MMC*W d<3PH ^j5 I Wt ^ d1l<R*»lW4 

•fldft ^1% i 4 ^ll«c^ diffinr ^rat «i w<? dEdt djfflt <mw dift i 

c«l*(sl m *(lc^i CdtdS ®fifl cHt'o td«n ^I'olw 4dft 'ddT 4dft »iliw «iWjI'o i 
451®! d^SlddSf dt cUPlfedM* "*11*01*1 oslajfll d?TCd5I TRSd 5 ’Rif eihc's <1151 1 4 qapW^fcsfl 

^Cdt •'lw^s <jI*b<( Sil^sd I 

<sp(k TFtd 4dft *tf$%T ^ ’SHT 4^*ft fail dt dffc% 4>V?t* dfal OW, ®dd ^ ijSftil too 
W, s®ll ^5J I ^I'sjyc^a <pt*i ‘j^fwi zjc'oj^ISs Sdd dd Q»iil <PW I £W*I R'S)i( 

^Bl d^$ Q>kI dd ddt rc*i R'Slw < P'^ < P 3d*f <k^*i \Edil d^® dR>i3>«l dd ddt 
dd l d'wc&j ddd felfll"! 4& l i^fD dt*ra »ih *i*iH Rp"^ Rd3)»^ 1 ^ix’qc&j ddd >j^fD d^^Sl 'STC^tT 
I3»ni 'Q dffcfonTddd7 , ©l®diftj? m*ImI dd d*cs dT i RvSbC'ui fr©lij ^sj cdc^ , ®ii»mi di^t 

„ mv-mu 

F = 

t 

4 *i5)fl‘i(i; «c* wi «*wta dMd c* A^cd snm dsrc® dift- 

Fxt = mv-mu (3.4) 

<sidfc dd x?m = whom i 

R** 1 ^ dd <3 ddHJlJ SjdPP'Kd* ddl dC*W df® I 
.’. dCdddl® = dRdtfd 

ddl did* mi « m 2 «sRR^> d 3 ^ A'QB «HIs>c»i ui 4d*.H2 Cddfttd 4d^ dfld GTdt <wl<W Ddt^l 

A dEJ Cdd B ^ w*|fl C5W Cdf*( ^.C»1 c^lcil dW ' 3 T 5 nj A B dW Rw [f5aj vs.i] | 

B 'SdtJ A d^\® ^®i ^C*Tt fent F] , B A F 2 dd dCSt*t F 2 d®T 

^»n dR)l>iii 1 RisUwd «if^ ^hi ^i«idiw f 2 = -f, 



Bifl : vS.i 


^171 1^?Jt « di«Q>*l d*T ^RRJT^t d*I3I I *EJt ft?lT 'Q dR>I3»i(lfl 1 1 

d?I CdC*f ^TJdGJdftl U'IC's I d5Tf Tfld* A « B <iRI dfitaf&o Cdd 

<j*4Io»c»j v; 'S V 2 1 I^Tfl 'Q di^Q»«ls W1 A « B d 5 ^ ^S*t 7Jdl3fW a; 'Q a 2 

^=-F 2 


^t, WjO, =-m 2 a 2 






v, — u. 


_v V \ «■*! 

^T, mj — - = -m 


V 2 -W 2 


f t 

RT, WjV, - WjM, = -m 2 v 2 + m 2 u 2 

Rf , m{u x + m 2 u 2 = /MjVj + m 2 v 2 

'5|vs^, A 'QB~*F S $ WKXlt’lil »wI<G »wil PRR 9|t^ I ^ 

*llFlft><P ^«t «.« : 20 kg ^5GR <P^?I§<1<J 2000 N 0.1 s I R3^?j 

^sriresr ^Q<iv©«h =^x 

mv-mu = Ff 


= 2000 N x 0.1 s 

-2 


a^R*T, F = 2000 N 
t =0.1 s 

'©dMtfta mv -mu =? 


= 200 kg ms' s 
= 200 kg ms' 1 

= 200 kg ms' 1 

iSHl^l vs. 8: ^5 <?KR5 500 ms' 1 (RFt 10 g«E<R 4Rsf& I 2 kg 

^ rr i 

*Rf RR 5 »Jpra (Rfr>R R<p ft<p *i«il'ai<p l 

'»ii(RC , R ' 5 f'^ -1 ) >e l ^3f C^tCT 5 ^PRJt 'SrlPl 
m l u l +m 2 u 2 = m l v l +m 2 v 2 

Rt w/XO ms' 1 + m 2 kgxO ms' 1= 10' 2 kgx500 ms' 1 + 2 kgXvj 
5 kg ms' 1 


RT 


V 2 = 


2kg 
= -2.5 ms 


-l 


<^t<w <R*t <j^<pfD *tf^%r ^cr i 

S'Ofi : CRSf = 2.5 ms' 1 


mi = 10 g 

= 10 x 10' 3 kg 
= 10" 2 kg 

<r^(.<M W, m 2 = 2 kg 
'ailftM’t, «/ = 0 ms' 1 
<^t<W «||fItl<M, u 2 = 0 ms' 1 
CTC CR5f, v/ = 500 ms' 1 
<r^c<w (Rn, v 2 =? 


Safe journey : force and motion 

fjRm *tifcR fjftpsR i *mn 'shriotr ^hP-m sraw w&ra 

wro 3R«t r# i owr rrr ^rmr rhrrr RmR r# i R*n?n rrti, R»n?n ^ 

R*fi?Tt RT RJ%*Fs RRRlRR 'TOR R# I 4RR RHRI^M 5RFR RRR RffRRFR TORR 'SWll's'olM 
I SRtfR CTO I «t#R ^IJ ^fRR*t RtRR R5*R I «t#R Rt CR*t 4RR ^QRt RR RT 
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toiT TO I *1^ot<IJ itocTO TOT TOw$ ’HTOPWI ^JlTORl TO®T 4TO *lto»t ->l"lt4 

«nc*t <?iot cwr CT«?it wro i 


®TO ^TOTRl «tlf®il bl*14OT TO13T *Tlf® ®TC 5 Tl®lt 3 T *lfNr TOST fit® TO* I ^TtTO £ l*If s t- «tlf®il "Slimj 

« *ito to, 5 ^ TOflMH, >iiiiw< «qro c<itoto «ifo»i^, ? tif^ TOft*n?f «oro 

Tj^ttCTO TOOT® OTTOUf *lf®tOTT 4TO ®TOt®ftRT TO5r TOW tot ®T ftto TOTC® TO* I 4^5t 
*ttffct®*j*^® 


*t# tfrot* tort 8Nct$ wit®t* ^TO'sttOTftcro ot& (to grot 1 crot tot ct, ^sitow tos** 
ijto g® *Ttf® fhot* tot toU *iot 1 ®1$ «n1^r ^tf® froproTO to*t *iro® i>m<pot to^ *tto® 

TO* I CTO ^tsT WI WW5| C#f TO I cw- «ttf®it OTt TO* <TO TOOTt ^Httf f^t TO I OTt 

to*!* to* to ®*ot'T to*pr to 1 wr *ttto c**t *otc*t *r fropar* *to to* ^ to^®to 

to& 1 


Stiffs yl5Rs <<pn *lTOlTO bMlM-l , 6# ^t*lOTt* ^ ^1®^®! ®1* TOTO^ I TOST TO§* OTtOT *lTOlTO 

FMlOTl* CR^T TOT $ft® TO I CTOt *m C*, ®*TOf ^TOTO TO* TO§* 

§f&® TO I *1% y|*lOTl* TOT* *TO$ R*3l® to C*OT OTlOTt *1% 'TO® CTOT *tOT ®TO$ *!tl^sr *lf® 
**toOT*C®TO*l $ttoTO$* TOl$lto'!?toOTFT**T*Ttf® bl*OT* *Mtotoql *1% *1*TOt TORT 
t>l*<>OT to *ttf& fto vj wIRm'I TOC® TO* I 

1 from '^trotro ymt $to atoi w 1 

vS.^o^'Q^^ 

Friction and force of friction 


'snwr "STCBst ‘ p tf^f^o 1 ftfck** *toaro^cTO* 5 torowtf*c*, otiot 
* s^* to T 0 tot TO TOW, TO to *t**t*, TO TO TOJCTO*t TO!*TO* **C® * 1 TO* I TO*TO* 

arof&TOfrto^f* 4 <pf&TOc^*TOe 4*1 <£tot c^TO® ^ 1 iiic^il&w ^ TO^r ?lf®TO ®^ 
to ^ »i to 1 tot wi »iic^ilU ■snfljsr isro to «if®%r to i R®Uw 4 i aro ^n^nft 
mic^ TO^t «if®% to^ tot 1 tro^ to®w cror tot ct, jhc^iIU ^ 'srf®ro tori to 
rtCTTON OTTO ^TO I iJlC^nJTO^( 3 im^’lf®%TO,®^^R^'QC 5 reTO 
TOTOfro ^TO WT ^ TOTO TO I 4 TO *to f¥lf® to* tot TOS TOl ’if®^ 

^T*mj^s w I OTTO ^ 'm TO 5 ® ®IWT iJl^FD TO^«*tto«lRsq|»l 5 lf^oW®TO 5 ®l 

TO 5 ^ TO 1 ? TOT 4 ^ 1 ^ 7 T'?TO lJ f CTO ^ 5 4 CTO ^TO ftc*I TOflHj Okie's Ct ><5 1 TOS TOt® ^Ic^ 

®TO TO^TO ^t®T?T «lfTO ^tTO to1% TO, <H ^t«TlCT TOT I TOT 4$ TOmiTO# 

TOOT ^*t TO TOT TO I 

^*T TO »lTOl ’ifro ^iSl® f^OT to <PCfI I ^* 1 TOTOTI ’if^OT ^T*TT CTO I 




TFR ^5®T -P^d ww ffafl 2IC®3^ ^l?I ^53 ^l?I ^*t ^*1 

zk«M ^TOJ I li^ £tjf ^lOT CT«T ? 5^*t 3Flt wc^lwl TJ^fil WBI '^Plijfi'o d^>R>« *P*1 I 3tf$T^ 
<>%<$ ^®t to 1 1 wtr« ^ 0 ® c^n 33^5 -sj^t 

"SIW^jPTQ ’^k**3J3 ^n^lWJ C*rtCT ^ ^*19 '®IC , 1 < P ^5,1^ 5*31 5Rl [Sii] \s.io]l ^PR nj<pft 

lij^ <^fl ^1?J ftni >M*1 33, W«R H J f'OC,*ia 4 ^N’jt'll q<?fi5fl f&W 'stka«pfi» 

IjW *Jtll ^K^Hvlt*!! *13*13 'OlflSW^m I 3t3 WT w ^5*I?I ftm ^*I?I '®C*RI *tf% 33 I 

wlwl WBt *liw 3^C3pf *33*. *l*SNl 3C3 , 3*fa ^5®I *F5 C3f*l ’SflPff 3£3, ^ \5C®W 15*13 f^OJ ^HJ 
'oc.*w *1P» «« csPl <iHl 2 j *8 rc<] 1 <f c°i "3^*1 ac°w 3R« cso? <ika 1 H^f'ows aRlw* «ifas>»i spat's 
*il3£*i <*^ft> ’ifa^R «nw 1 n&h* wi *it3 ott3 313 1 


filifl : O.io 

^c*to tpmm -. 

3<H *ll3l3*l'6 bhJ tR>1C33 33“ 
i I f^t% 3^*t (Static friction) 

3 I Pkilwl 3^*1 (Sliding friction) 

\s I 3^*1 (Rolling friction) 

8 I 33lft 3^*t (Fluid friction) 

WI3 ttratfi «i*l3n>3 3ffc^N 3t 3J3 <3CT3 3E3J C3 3$t ^f?> 33 ^51 3Flt 3^*t 1 

333 4^*f& s^ja 15*13 33 skiiM 3*t 33, R»"^ <3 33 a^ja <11% aw'a *1101 3T WR f^t% 
3<}*t <Kfl l ’®tl<3l« OIC3I3 1§*I3 <43fl> ^lH *I5M +jfo^l*l Rt ^PI OT ^*t ^®f 

^i^t^OTt1^i%^*r^n ■^t ~^\ ^ 

t£) ~qr\ ^>|or <Kfl I 

^lU f^R}^ ^Jl^Pt q<p(bC<P 1*1 W ^flls CD^I ^3t 

^RT 'SreHJ ^ ^SUT ^t ^ I^Tf T5\& f^I% ^t I 



•MrfltoR 



*R *R7 to f*fito (Slide) St <313 &K5 C5$t ’’WS StTOt 

W <3 VJ^MS ^fES* PH»||Ml tot 3C®T I 

W%\ Sl*5|?i WlfS *m «IW* Wtl vM *1353$ '■KHSfcl ^ «lf^4U| 3# I aj5?3Cn *lft% 

c^tFTf uto to <3^ -tot *tif$fl> 3t <to Wra <fltoBt ^ ^ 33 1 4*tPtt toEfl to^ 

'EiteH I 

Tfltotot 

tpr 4^fi>'^'5r p isi <sp^ ww to »ito ^1 ^ ’itofisFSCTtot to w^tc^^nto 
'tots'rsOTi 

J l!^.C^C r lfl frills *lf^, *i k^c'is *1% ^C*lt , °iH'i to^tS fiitajH I flMcH-fj 333 ^HNH w lRN3,C»<S | bmj 3t33t 
sro 3tc*H5r stot 3 ^ 1 ^ *nc^ ^ *rt 5 tf?Rt ^ «fi^s w 4to <i&*m <$& wtot 
ftsto <to to CTt to 3 E®t 1 ftos? toiRis wi «nm <to <rq 3 I <33 3 ws 33 1 tok 
3tto tom toirwi to*ts ^fRm 33 1 

WWl 

333 d^lFrt 3*^ <3^31 SR1% *Rtf <333- ^RR 3t 313% ’(to?! TOT to% 3113* ^R « to to 
<PC£ vslc^p SRlf) *I$H <5C*I I 

333 ^^jBrtois tot 33 tot <$$um tos 3*0 ’tor 4to 3Wtt^ '3f&s‘»i 33 1 *3t3 4 3ts$3c , it 

2Rt% tot 1 *3* 3t33 SlSlW 3tto 3TO ^13 I »43tE3 3t3?t 3WT 3E3T 43* 33E33 tot 33 Tit 

3feto 3C3S to TO I C*tRn 33* Rf «I$CsM wra CWPM c#r 

3 « 3 t 3 3133 3tsis «i 6 ftwe csft 33, 3 ts wr «iiwtDs «wpw to «k^ 3R «mr 1 wi strait) to 

tor '3t1&P® ftolffl (3T3 TJfflTt | 

«.*b stefa 

Effect of fiiction on motion 

fflM ^s tos $*ts tots sm sm scscsii to 3?iT <£& sswa 
aftRH tot 33, st 3^3 toss* 3*3s rcs 1 to «iRtws t*Rl s »t-i #to 

J 1»l' / Ul ^1^3 < PSC*V0 b*1lb*l *6 TjR^T5*T 5T*H1S Wf*1J TJ^t "*1 1*1*1 ^PGT I 

4 toss sR$ts <ssi *tl% tow Ttos ^tot to i&!F\ 

«lk»lll>ll "Ml 3.CS I ^Tj|| | 

toms^ mat.. 

♦til^stot ^sR5tsTrs7S'tftot'5nc^'S£ 9 t^ 5 ti1^5t i Rt' 5 res ^ctic^i tos ^ ^3eP 
St*5lS T[TtJS^f T|^*f SWSTjR t^s ^tSldS ^ ‘SST.St^tS , ®WS 

'5RwrtS^ 5 1S I 9fl%S WHS ^toe tos ^s 1 »n%t to£S slstws ^ls 
to^^Rffts^sst to 



’iil4R'88h 


'bi 

a^ifr ataxia wi i5iuiw^ ftaia aaa a^a arca* ^aa 4 $ % 

% ^er^cat 3pr£ area* ftara <^s\ <3 umtBBi a*oa# aaa aa asafo ^a i 'SRjftca* : Biaia aaa <aatat 
*ca m ^aa ^a #sf^m firfifta m ^ ftmcd* ^ w»i ^ca at® \ ^a wt ai*®t « a^a aa 
^wa^iastaaiai <sa wilt^^ attaaai 

ap®iaa^a®t 

a^ al^a $aa ai*©ia a^«i®ia a®ta 'ataa* caft i *n*st ^ ^ aRsia araatsa fir awa ^a 
^aigaa^iamiaas^ai ai*®t a® caft a^t ^ta ataRR<N31 a^t ataa aR'o wara^tai atfoaftaia 
^ ai*©ia aaiaff a^t ataa aR frattaa ^ <*ia$ atta w a^«i®ia $aa fa»a a*ta i a*a ataa 
aiata ^ataa* <^a cst^yf aRt aataa woia^ ^ i ®i$ aisstc* ta caft a^a aa^ fta* aa i ap®t 
caft a^ft ^ta <gas atata aat at^e ^fafa£ ?atta atattat w ^ta $tfc at i atfoa af®a w 
a^t ta *g^ i si*®t caft a^a ^ta 3*% sf^rat aa ^ aa at i ap®t caft a^ ata a^t ataa 
aR '3|'0 jRr s <K»J ala, VC 8 ! 3lf® aRc^a PlCV 'opRs aa Rt I vsl$ flRoR »l^ ,, 1'0| (fl'SH ^C<1 alt's vcs RRst 
ac?nw% a^*t ataa caffla <Fra i 

«lf^ ftirt*H (JR^Cgf^aR 

ataaiaa b*iibt*w aaa sttaiwa 'si^nt ataat^taa afcta* ^f*a at^ta a*at® aa i ^«fk aRai^wa afto 
f^ra^aa atarsta at® i 

cga* at^ ^aa <*rc* w*ft at a^taa aftata ^a atf^ af% w ac?rRR ^q# 

fapsia w i ^ ^twi 4M<nwv fflfa apnwt ?m ^ i wr atfe^ ffrj <g*p ac?na ^sh, 
^R ^^RR^FR ftaft ajl^S Rasm '5Rf^5 M<J>fe>t<f> <W (Ft?l I ’’WS 'G bl4^>f1 ^ 

^R 5 ® afocv vf»jc?j (Fra i <pc°i ailvasi caajpr ara i 

Increase and decrease of friction 

a^a «ii»inh«i <:aaRH #awa atw owii^'oiw ^f%?i ^ i acuierw a^aw arat ara, 'atara 
aonwca a^aw^tae arar arai ^ ^wca a^aw #otra^ia « ^aararara faw ^RFUFat arat 
acati 

a^aa^m s 

a^caa wt ^a 5 ^ a^a 5 ^aR cata 5 'srt ^atw aai^s caa afRaat caiaic^ aa i aa ^fa ^a# ^ift 
a^w cabala $aa faca aat^o fi« i ala ^i4®caa waa afaata a^te aat ^» 'srfrs 
ca1*t alajja ara^^cai w^a^aaramatarca 4¥ e ttaaaHi?it®«i 





w 

31^, SlW Rfesi ’5W *IWIWI | 5ffl 3Plt 3JC4H*I qliv^lfl I Fffi3 ^Sffl3 

'“il'spta <n<;<p *jJ»i'o i J *Wfol ilRw^IPT 1 *TT ‘tffaPT til vur'lifaw »Hk*il 

tw *imichm wr 3 ^rc*t 3 " 5 n®r tosi m <53*. < 5 fl> 1 >ht ^raj^ssr 331 5 M «imimhi ?pr ^13^ 

3&M3 3H PMlWI vSfjHiil ^M<F ^E3 313 I 

RIVwlSI HiWfa ^mls 

C$3, 3f^*T etfllSI 33WPI ■ij^C^ ^t 3*T$3Pn WI3 33J3'®f WtlPT 

333 4 33CT3 qjawfc 3J33I3 3*3t33 ®33 3*C«l3 «IH4HH 35C3 313 I <3lFTt $1SjM3 I 
3"3|WI3 '5fcij«rSf 33153 'sl^ »ij3cvt sj<rajs • < m! 33 I <55)®t ^li^cw &n*il$ CTFlPT, ^WRI 3t wit's 
TOUW 313313 3*01 

33-c«wiIiik -<33 <imta 

sm '•iift^iaw ^*t 'sntsM^ ^if^m spit 3*i-c33ii& «hR«*ih i 3»r-£33if3* 3mi«3 
3 Wjct wm 3*03^ 3Wfii 35355 i 3^t 3M3 3*r i 

<$3PTt ^wa*iw $»iiw3 ?^1tr i 33-c33tftK wimi 3C"<im qpi^pito 33i3®f 33153 <wiwi «wct i 
3 8 i-M«i 0 qp 8 H 3 T$fcra wr ^aia *if&^l fl i ^pfsjpir 353*1533 ^etp# 3 rw v ik?i 3 t i 

3$fl3 UfftyPlI <53*fl» ^*BlflS3 $33 fift3 ’ll&Cfl 313 <33*. 3^*f 353 313 I , tlfe3 31313, 

*it$53Pr <R$f$3 to 3*1-53310 *. otto? *n«3T 313 tfSv «.i*]i 


16(5 : ©.b^ 

sMu <i$»1 -IT 313PT ’lli'flfl t!l*ls ^ , 5 |s , ih* C3ff I gR* Rw Rfe»i 333 *l*el$i 05PRIT s^Cfil 

iTOlQSl C33R 353 3jWRfRPT <*i<Hlti '“dUc* 3153 I <53 313*1 <55 ^Plt H0*|H 

Wl ^81$ SK51BR ’B^p# 3ISIOT® 33 1 511|3l33SICT<555im^^^OT<flfl»^^ra 
salt's* HotMw ’“(Htob 3GT3W <53^aiwil«(^ltl ’3^*f 3®f I <5®HT tlfilow ^Hww 33PRI 

~S I 3 IS F3 ^TPR W^^<5^1»1!Il3*tli^3r^flW 
> 10 adM <33 353 OT 3 1 15 I 3 M 3 l**W 'SlCWM ^|*Mb 50 T I ^ 1 ^ ^> 1^*1 ’ 3 ' 3 l 3 "STWlCST 




^j®l? to 

to ^ mm i c®i??t cro® tot wg“t a& curort ?t ^torost top i ^®r ■‘itor 
3ft? tot ^»m ^tot^n ?ptop toc? %?$ tot ^ awto ?^t ?tfi? <ttmh eg? i ^»r <3 ?t*si? 
?TO?f ?#t ^?1? TOt ^j|®1? vaffici't <0^*f 3C? ^tC? 5 1 ^5T ^(CTI 3C? CTO %5r*J(Pft «ici<p|'CPf 

ftto?i?i m g^g fttot ?r c^wt ?p®i? ^sr to? ?ft <Mb<^ to? ft& \ wi egror *jirog? i 

TO?? TO'G ^i»|\oai ^ | 

TO® «HWHH 

< 7 J W ?J% TO? TOJlTOT TO?? TOi?T 7 P ftqfflg ?f TO??f TO 7 P «lt 4 TOTO to TOt? 

to??itoo3?i ?r??tTOTOTOF?5gtftFt??j?TOTO?gi 

oww to top ?£® cg|?tegi? tot ge?gt?i?i 

vS.ivS ^*T : 

Friction: a necessary evil 

wg? tot?* 'srgtot giro to^q gtto 4?*ft awiw% $*tg? Rmm «l*lr to? ton <4? ?*!?? #T? ?#t 
3?f 'rot CTiwr to$ ?ro© *ntor i ?f*T ?#t ?t TO® ®f to? ittott *ito to c*t? to®t gt, 
totoftoft? fto® to® i ?^t to ?pit <to®t 4?*ft ctoi?* toro? to?* tot* \ tog? ?*i?egt 

TO TOT « ?#?? tog ?*?t TOT 3to I tog? WT ?*ITO? C??toT <w to tofc® | 
tow? ^st ^ to? to?t ^ tog? ?*i?w tort tfeiF?i ?*?e® to i tog? ^ftt 'rot skttist? 
to 1 ^ to? to? to gf??®g ?*?e® to i ?i®rti? tot to?wt toi^ <rror ?*e? fro cro* 
ftotw toe® to tot to?w i 4 toj ^■wift to «n^t tow? cto® 

^ i 'srf^to ^trto w®t ’to i ^wnto «if%%r 

WI ^ ■■JRFTO ^?T m I CTOPH TOT? ?HTO «ttf^, (tot ?f ®t?ierW«r Cto *Tt <7W, 

®rf®to ?? e tw ^ito? 'srf^to ^nf? ^ ^tos ?m g^r ^to? wt *t%? to? 

5? I 

*to? wt ’tto < 7 i to? 3 ?m i wt ^<tt *t% ^ic-g <#* 1 ® 

5? Wit »T?, ifl? <J»C®1 ^%C»T? <J r, ti)l'\ , f «|V8jR?s S'Q’^s 5CTJ \5c^ I ?1? ^%»T *T^ 3.CTJ WW v Hc«l I 

w 5 !? wr <7rm ^?2fho ?? tos ?m i tow? *ier«4 « #to ?m tot to 

^ < 71 ?? 5 JCJHBR, < 75 ?f^ ?^t ^R 7 T ?5 ^J^too ?W , ^ STOf% ^ ^? TO 

1TO2H WT7S ^? I TORT 'TOT ?? C T^ atol^ ?f*TR7T TO^o Fit, TO? ?TOTf ?1?tT^o 

i 'sto ?^ e iw <tto ?m <7T'Q?i ?i? •?, c®?totc? to?* c^c? ^ tow? Ibtor? toi i 
(flTO ?^ e fW TO gRTTl’erto ^’tg? I 







afacaaaaaat 

<«aa #ata a^iaa ssm >i"ii^ ^asfc stem a^© aaa ffi*K<w a*n^ %wr aR \ 
f 5 ^ ->uti>«i ^sttar afoww fa%a a*ca £fft aw ^wm aare aataa i 

' s iyr*!h vs.i : wiwi Sad a<(® aa afitoM 

: w afhrcaaa$feaTaa afana aai i 

TJ3T : «il»jfll Wlfa, cult'll <K^*l tSaa Fm foal <wc»i vflR^aa acijldfl <PG ®1 ^<5 a Wl, F = ma 
m a 3 "^ vs?T I aiB^WCTCf^^faCT g 'Sf#?, 'srf^ a*T at 

'q^r , w — mg i ^aita ac°ia focaca «ii»isi <p^a 'q^r aftata i 

wft 8 a*? i 

^Ramt = 

i. RvS'G*i iMlfopvs ^asft ciuic°i atfataato i 

v*iaia ^ — v£R facos ^ca 5 <^fi> ^jata ate i 
vs. f^fa%a crr caw 'em ^ar ataa aft <?r# aa ^a^^a* a^to i 
8 . i£i<p^\©ic<i vs a?. afoiji vsi^wa <pw a^aRia vs^a ta*f?j aa ^c<p ^ataa aa i 
<?. ifiRia a^ja ^aa a^ as aa af , Q^a f*(*fa aa i 
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a^a «*r 
(* a) 

a^'e^a 

ffi§i>a 

i. 
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^aa vfl^ a^a af^ac^s a 3 ^ law a^taaata aSWa aa ^a^^sftaa 'q^r 1 ^*fa aa i 


a*Ftfii> 3 ) a*f 

S'etaa aica ft* (V) flat's 

ii a 7 ^ ca warn ^ tern ca 'sia^na 
(as)aa 

(a) ervavsl 

*i ataaaiRtcasRf&? 

(as) MLT ' 2 
(a) ml' 2 T ' 2 




mus atsaR ca aaassr at atf ^stw ata ? 

(a)^aa 
(a) caa 

(^ MLT ' 1 
(a) M^LT ' 2 







341 * 1^514 


9 I '8303034 44*9 09hfD ? 

(9) kg m (4) kg ms' 1 

(3) kg m V (4) kg ms 2 

8 1 5 kg «044 <44# 4^?4 G34 50 N 43 30413 4541^03, 44 4)33 "504- 
(45) 12 ms' 2 (4) 8 ms' 2 

(*0 13 ms' 2 (4) 10 ms' 2 

<t I 10 kg ^3044 09103 1 4^? 10 ms' 1 0403 3^5%! ^03 <*EJ <83033 ^504- 


(4*) 10 kg ms' 1 
(3) 100 kg ms' 


(4) 120 kg ms' 
(4) 1 kg ms' 1 


h I 3*139 4 kg's M3 43? >49fi> 0303(4 t&34 f*103 Ob 0*1 m*l I 43? <G 030314 4*04514 3^4 

4034 4R 43 1.5 N I <H?fDC9 ($04 O^GTH 44 ^43 43 0.8 ms' 2 I 4434 43#09 433f<tM 
44*^ 43 3 0313 903 "G M I 40®ll I 

9) 3i4r 43 9ic9 3c®i ? 

4) 4^J3 43 C93 44 ? 

4) 344 09013 3«ifi>3 ^&34 30*13 4M #*f4 454 I 

4) 3^4<J'® 'G 4^ e lR^l r l 030310'S 4)30 fc l3 91^3 3f?)3'S«1 ^03 ? 3lf*)f'S9'8l03 4T14J1 454 I 

3. 4141513 33 

h I wsl 45f09 403 ? «t\&'s| W 3914? 

4 I 43 9l09 30*1 ? 

« I 091041 1^44 3 > ^3 e^'sl 4141 3f^4T3 454t 44 ? 

8 I 3147 43 G *43147 43 3*I0'S 431 ? 

<t I 0910414^4*54043 9109 403? 

b I C33TG 04, 43 = *54 X 4)43 I 


4^3 9l09 30*1 ? R|R>j) 3913 4^034 414 I^W I 
4^3 >44# 304t*5f% ^304- >34 *4309 ^ 4fG I 



